safeguard a timely, sufficient, and matching blood supply and respond to the increasing demand for specific blood and plasma products. Knowledge about possible future donors, who are at the moment potentially willing to donate and why, may contribute to the development of new and more targeted recruitment strategies.
Both the World Health Organization and the European Commission agree that voluntary, nonremunerated donations would be ideal. 6, 7 The evidence pointing toward the conclusion that receiving cash at least does not improve donation behavior (in the long run) is affirmative; however, how noncash items or health screenings influence donor behavior is still under debate. [8] [9] [10] A recent systematic review found that attitudes toward incentives are mixed and depend on age, donor experience, and the donation reward system of the country of residence.
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In contrast to external motivators, willingness to donate may depend more on personal characteristics, on beliefs and motivations, 12 and on cultural and economic context of the country individuals live in. [13] [14] [15] Earlier studies have investigated demographic characteristics, individual attitudes, and motivations in association with (potential) donor behavior. [16] [17] [18] [19] [20] Several motivational mechanisms have been identified, among which awareness of need is important in explaining prosocial and giving behavior. [21] [22] [23] Awareness of need is a central giving mechanism that also applies to blood donor behavior 24 and might therefore be associated with donation willingness especially for those who experienced a family member being ill and suffer(ed) from illnesses that require a blood transfusion. On a country level, factors such as the Human Development Index (HDI; a composite statistic of a nation's health) have been shown to be a predictor of donation safety perception 25 and the number of donors and collected blood units in a country. 13 An empirical examination whether certain individual demographic and attitudinal factors are universal or contextual determinants of willingness to donate blood in the future, especially across countries, has been missing so far. Such an outlook toward possible future donors, who have yet to be convinced to take the step to actually donate, and reasons why they would consider doing so or not, can make a considerable contribution to a future road map of donor recruitment. The aim of this study was therefore to examine whether willingness to donate blood is associated with demographic variables; attitudes; and personal motivators, incentives, and concerns and more importantly whether these factors vary across countries in Europe. We examined whether a country's performance in terms of health, education and income, indicated by the HDI (i.e., a long and healthy life), education (i.e., access to knowledge), and income (i.e., a decent standard of living) can explain part of the variation in individual willingness to donate across European countries. Moreover, we assessed which personal barriers, incentives, and motivators are indicative of future willingness to donate and potentially effective targets for future recruitment purposes.
MATERIALS AND METHODS

Participants and procedure
The data stem from the publicly available dataset of the 2014 round of the Eurobarometer (82.2, Special Eurobarometer 426), a repeated cross-sectional survey among EU Member States, carried out by TNS Opinion, at the request of the European Commission. The Eurobarometer is conducted in the majority of European countries. Each survey consists of approximately 1000 face-to-face interviews in every country. For each country, a comparison between sample composition and a universe description is carried out. This universe description is made available by National Survey Research Institutes and/or EUROSTAT. The data cover the resident population of the respective countries, aged 15 years or older and having sufficient command of the national languages. The sample design applied is a multistage, random (probability) one. 26 The sample consisted of 27,868 participants from 28 EU member states, who were interviewed about blood, cell, and tissue donation and transfusion-related issues. The European Commission approved the study protocols, and informed consent was obtained from all participants.
Dependent variables Donation willingness (and history)
Participants were asked about donation willingness and history with the following question: "During the lifetime of a person it is possible to donate different body substances (blood or cells) to help other people. Could you please indicate which ones you have or would be prepared to donate yourself?" The participants rated their history and willingness for donating blood as well as several other types of substances (e.g., plasma, marrow) separately, by marking one of the following five options: "Yes, I have donated in the past and I would be prepared to donate in the future"; "Yes, I have donated in the past but I would not be prepared to donate in the future"; "No, I have not donated in the past but I would be prepared to donate in the future"; "No, I have not donated in the past and I would not be prepared to donate in the future"; or "I don't know." Participants who answered "I don't know" to the blood donation item where excluded from the analyses. The dependent variable was consequently defined as "willing to donate" (yes/no).
Independent variables Demographics
Demographic variables included sex, age (in years), the number of years someone had followed an education (participants were asked their age when they stopped after education), employment status (employed versus unemployed), marital status (partner versus single), and parent status (no children versus any children). A proxy of financial health was estimated with the item "How often do you have problems with paying the bills?" (almost never/never, from time to time, most of the time, or a refusal to answer). In addition, participants were asked if they lived in a rural area or village, a small or middle sized town, or a large town.
Country-level predictor
Because blood donation willingness has been linked to education, income, and health on the individual level (cf. Piersma et al. 12 for an overview), we consider an index referring to a country's performance regarding these indicators. We use the United Nation Development Programme (UNDP) HDI, which reflects factors such as a long and healthy life, education (i.e., access to knowledge), and income (i.e., a decent standard of living). The health component is assessed by life expectancy at birth using a minimum value of 20 years and maximum value of 85 years. The education dimension is measured by years of schooling for adults aged 25 years and expected years of schooling for children of school entering age. The standard of living dimension is measured by gross national income per capita. 27 Due to its composite nature, the HDI reflects both a country's economic as well as human development. The HDI ranges from 0.794 in Bulgaria to 0.926 in Germany.
Transfusion-related factors and beliefs
Participants were asked if they would or would not accept a blood transfusion themselves "if they personally had a medical need." In addition, participants rated to what extent they thought receiving a blood transfusion is safe by asking: "As far as you know, do you think that blood transfusion is safe for recipients in your country?" (on a four point scale from "No, definitely not" to "Yes, definitely" or "do not know"). Finally, participants indicated whether they "know someone who has received blood.
Donation incentives
Furthermore, participants were asked on a yes/no basis: "For donating blood or plasma during someone's lifetime, do you consider it acceptable to receive …": "refreshments (e.g. coffee, soft drinks, snacks)," "a free physical checkup (e.g., blood pressure, pulse, body temperature)," "free testing," "free medical treatments," "noncash items (e.g., first aid kits)," "reimbursement of travel costs," and "cash amounts additional to the reimbursement of the costs related to the donation, time off work (for the time needed for the donation and/ or recovery)."
Donation concerns
participants were asked: "Which of the following concerns would you have if you were treated with donated blood, cells, or tissues?" and replied yes or no to "It is against my religion", "Complications as a result of the medical procedure," "the risk of contracting a disease (e.g., HIV, hepatitis)," "A lack of effectiveness of the treatment," "Medical errors (e.g., being administered the wrong blood type)," "Receiving a donation from a paid donor," "Receiving a donation from another EU Member State," and "Receiving a donation from a country outside the EU."
Donation motivators
Only participants who indicated that they were prepared to donate any body substances were asked about the reasons with the following question: "For which of the following reasons have you or would you donate any of the body substances mentioned earlier?" Multiple answers were allowed. The answers were recoded 0 "yes" or 1 "no" for each of the following options: "To help a family member, relative, or friend"; "To help other people in need"; "To alleviate shortages of these substances"; "To support medical research"; and "To receive something in return for you or your relatives."
Statistical analyses
First, 2.8% of the participants refused to answer the dependent variable question on blood donation history and willingness and were excluded from the sample. Second, as we are interested in participants who are currently or soon eligible to donate, we selected respondents ranging in age between 15 and 70 years and excluded an additional 17.5% of the sample with an age of 70 years and older. The analyses were run on the resulting sample of n = 22,348.
Multilevel modeling
When participants are "nested" within a country and where the predictors are both on the individual level (e.g., age) and on the country level (e.g., HDI), it is important to use multilevel logistic regression modeling. First, an "empty" model (without any predictors) was estimated in which only the differences in donation willingness between the countries is assessed. Second, this model was extended by adding the country level and demographic variables (Model 1). Then transfusion related factors were added (Model 2). Finally, the incentives or concerns were added. Changes in model fit indices (AICC) of consecutive models were compared to assess whether adding the extra predictors significantly improved the model fit, with the aim of finding the best fitting but most parsimonious model. Significance of the random intercepts was tested with a Wald Z test. These analyses were run separately for participants with (donors) and without blood donation history (nondonors).
Country-level variation
To assess country-level differences, logistic regression analyses were run to examine the effect of transfusion related factors and incentives on donation willingness, controlled for demographic variables. To compare proportions or yes/no answers by donor status, chi-square statistics were run per country. Both analyses were corrected for multiple comparisons using the Bonferroni method, resulting in a p value for significance of p < 0.001.
Volume 59, April 2019 TRANSFUSION 1275 RESULTS Overall, 37.9% (n = 8471) of all included participants had ever donated blood (see Fig. 1 ), of whom 6434 (76%) would be willing to do so again. Of the 13,877 who had no previous history of blood donation, 7814 (56.3%) would be prepared to donate in the future. There was significant variance in blood donation willingness across EU member states as shown by the random intercepts of the "empty" models for both nondonors (variance, 0.228; SD, 0.065; Wald Z, 3.523; p < 0.001) and donors (variance, 0.102; SD, 0.033; Wald Z, 3.084; p = 0.002). The number of people who indicated to be willing to donate in the future ranged from 41.9% in Slovakia to as high as 80.1% in Sweden (see Fig. 1 ).
Demographic and transfusion-related variables Table 1 shows the full multilevel models for nondonors and donors separately. Regardless of (previous) donor status, it was found that male, younger, and employed participants were more willing to donate. Whether people lived rurally or in more urban areas was unrelated to willingness in both groups. However, financially healthy nondonors with more years of education were more likely to be willing to donate in the future compared to nondonors with lower socioeconomic status, whereas no such differences were found in the donor group. In general, current donors were more likely to live in a country with a higher HDI. For family indicators it was found that donors with a partner and children were more willing to donate in the future, while this was not the case for nondonors. In both groups a strong and positive relationship was found between the willingness to donate and positive beliefs about blood transfusion safety, the willingness to accept a blood transfusion, and having an acquaintance who ever needed a blood transfusion (see Table 2 for an overview per country).
Concerns
Adding the concerns with regards to blood transfusions did not improve the model fit, indicating that concerns about blood transfusions were not directly linked to blood donation willingness. Table S1 in the supplementary materials (available as supporting information in the online version of this paper) shows the percentage of participants who answered yes to each of the concerns per country. Fear of contracting a disease was on average the most commonly mentioned concern (58%), followed by worries about medical complications (48%) or errors (44%). Religious concerns were uncommon (1.8%).
However, as perceived blood transfusion safety is a strong predictor of willingness, we assessed the relationship between blood transfusion concerns and perceived blood transfusion safety. Regardless of donor experience, participants with religious concerns, concerns about contracting a disease, or medical errors perceived blood transfusions to be less safe, whereas concerns about medical complications or receiving blood from a non-EU donor were related to a higher perceived transfusion safety (for the exact statistics of these analyses, we refer to Table S2 in the supplementary material).
Incentives
For donors, no significant relationships between the reported appropriateness of incentives and willingness to donate were found. In contrast, nondonors who indicated that a medical checkup would be an appropriate incentive were more willing to donate (B = 0.219; OR (95% CI), 1.244 (1.094-1.415); p = 0.001). Interestingly, in the nondonor group we found that people who indicated that receiving cash was an acceptable reward for donating blood were actually less likely to be willing to donate blood (B = −0.208; OR (95% CI), 0.813 (0.698-0.946); p = 0.008). However, adding these incentives to the Model 2 presented in Table 1 worsened model fit for both donors and nondonors, indicating that they do not significantly contribute to the explained variance in donation willingness. In additional analyses (presented in the Table  S3 ) we examined the percentage of participants per country who find each incentive appropriate and the extent to which this predicted donation willingness in each country, using logistic regressions. Even though the majority of the participants in all countries reported a positive attitude toward receiving cash, this was not related to willingness to donate. Generally, most incentives do not seem to be strongly related to willingness to donate in most countries, with a few exceptions. Potential donors in Germany and Belgium have strong positive attitudes toward refreshments, Swedes might prefer time off work, Fins a medical checkup, and the Portuguese medical treatments.
Personal motivators
Finally, we assessed which personal motivators were mentioned most often by those willing to donate in the future, and this was the same for donors and nondonors (see Table 3 ). By far most participants agree they would donate to help friends and family, which was indicated more often by nondonors (82%) than donors (77%) on average, especially in the Netherlands, Portugal, and Slovakia. Only 57% of the Austrian nondonors, however, agreed with this statement. Secondly, 73% of non-donors and 76% of donors on average agreed that they would donate to help others in need.
The variance in the number of participants who reported they would be motivated by "alleviating shortages" was fairly high, with 11% to 68% of the nondonors (average, 30%) and 12% to 72% (average, 36%) of donors agreeing to this statement. Existing donors were more likely to agree with this motivator in Belgium, the Netherlands, Spain, and Austria. This motivator was especially unpopular, with less than 20% of nondonors agreeing, in Latvia, Lithuania, Poland, Bulgaria, Romania, and Slovakia.
Similarly, donating to support medical research was not enough motivation for most participants, with 29% (3%-68%) of nondonors and 33% (8%-75%) of donors agreeing to this statement. Only in Sweden and Denmark more than 50% of participants would be motivated to donate for this reason. Finally, most participants (on average 92% in both groups) agreed that they would not be motivated to donate by receiving something in return.
DISCUSSION
The aim of this study was to examine whether willingness to donate blood varies across Europe and, if so, explain this variation with individual-and country-level factors. Considerable variation across European countries exists with regard to individual blood donation willingness and number of people who have ever given blood. Noticeably, more than 60% of the participants in most EU countries are willing to donate in the future, except in Portugal, Malta, the Czech-Republic, Slovakia, Hungary, and countries in the Balkan region. Positively, the number of participants who indicated a willingness to donate is overall significantly higher than the number of people who ever donated in the past, showing that there are indeed pools of unexperienced but potential donors across the EU. Becoming a blood donor is a personal decision influenced by individual and network characteristics. In the current sample, potential but unexperienced donors were most likely young men, with good education levels and financial health. Given the changing demographics of both general and patient populations, 28 young men are sought after as donors, as they can donate more often than women. However, the reported lack of representation of younger, single people in the donor population, for example, in the Netherlands, 29 highlights the need for more tailored recruitment strategies and channels able to reach this population, such as social media. 30 Participants with a history of blood donation and with a partner and or children were also more likely to be willing to donate, which could be an indication that partnership and parenthood enhance people's feelings of social responsibility that may extend toward altruistic behavior directed to society. The evidence to date of the relationship between personal characteristics and donor status and willingness is conflicted 5, 18, 29, 31 (for a recent review see Piersma et al. 12 ) and as such the current study and the Eurobarometer data set in general provide an interesting, large-scale addition to this literature. The fact that HDI only predicted donation willingness in (former) donors supports the previously reported finding that HDI alone does not explain differences between countries regarding whole blood collections. 13 However, this finding may be specific to the EU, as both the number of voluntary blood donations (compared to paid donations) and the availability of blood were positively related to gross national income in another study. 32 For the development of effective and personalized recruitment strategies, it is important to focus on factors, both motivators and certainly also demotivators (cf. Merz et al. 33 ), which can be targeted for change in contrast to factors such as sex and age. The general public perceptions about the transfusion chain as a whole, from donor to patient, is a good example. The results of the current study show these perceptions can be improved 25 and that negative views of blood transfusion safety from the recipient point of view impact their donation willingness. Especially concerns about the possibility of contracting a disease or being the victim of a medical error during a transfusion were prevalent and strong negative predictors of perceived transfusion safety. Hence, improved education strategies to increase general trust in blood donation and blood transfusion, through interventions or campaigns, could be a way to motivate people to become a blood donor, especially for those countries where trust in the blood transfusion chain is low. Even though noncash items or "gifts" seem an acceptable alternative and monetary incentives could relief shortages temporarily, 9,34-37 the results of this study cannot corroborate this line of reasoning. Potential willingness to donate was either not or negatively related to positive attitudes toward receiving cash. Additionally, the number of participants who explicitly indicated that they would be motivated by cash was very low across all countries. However, attitudes to incentives were in a limited and varying way related to willingness, adding to the reported conflicted reports in the literature with regard to which incentives might work best to strengthen donor recruitment or retention. 11 In the future, we recommend using alternative or experimental ways to study the effect of implicit and explicit motivations and incentives. For example, in a recent, multinational study (in preparation), we used a combination of questionnaires and a dictator game, in which participants chose to keep, give, or donate €10 received from donation or other sources 38, 39 to study altruism and philanthropic activity. Furthermore, the most commonly named motivator especially among nondonors is "to help family or friends"; however, the recipient is unknown in the current European systems. People who describe their willingness to donate based on motivations such as wanting to help family or others in need confirms earlier work that identified altruistic values 16 and awareness of need as central motivators for health philanthropic behaviour such as blood donation. 22, 24 In contrast, current (or previous) donors were more likely than nondonors to indicate that they would donate to alleviate shortages, which could reflect a better familiarity with the need for blood in this group. Awareness is higher in those who know a transfusion recipient, which indeed increased donation willingness as predicted based on the mechanism explaining prosocial and giving behavior. [21] [22] [23] Knowledge of factors that foster a higher willingness to donate as well as about the contextual nature of these factors increases understanding of how people think and feel about blood donation. The current study explored an issue that received only limited attention thus far: donation willingness in a comparative perspective. To investigate variation across countries, one needs microlevel data about perceived willingness to donate from individuals across various countries, enriched with potentially important macrolevel factors. The Eurobarometer data is one of the few surveys that offer this opportunity. These strengths noted, this study is not without limitations. First, the Eurobarometer is a survey with relatively small sample sizes. The number of respondents per country is limited, and a meaningful "zooming in" on specific interesting groups of countries requires larger and more detailed data sets. More comprehensive information on whether a participant was, or would be, a donor at a public or private blood donation center would provide additional data to explain future donor behavior, as several EU countries provide both options. Second, recall bias and social desirability is a common bias in survey research and might especially occur with questions about prosocial behavior such as blood donation. 5, 16 Still, in absence of other data sources, and while relying on register data, enriched with more in-depth data on subjective attitudes and perception, we present a first step toward shedding light on differences in donor motivation and behavior across Europe.
In conclusion, the totality of the presented theory and data suggest that the willingness to donate blood varies strongly across social categories within and across countries in Europe. This study is a first attempt to examine the complex interplay between individual and context factors in shaping donation willingness across Europe. Given the importance of public risk perception to policy making and shaping public agendas, work detailing when universal and when countryspecific mechanisms determine blood (and other human substance) donation willingness, is a key agenda for health scientists and policy makers. It is recommended that educational and recruitment intervention strategies focus on increasing the perceived safety of the blood donor and recipient transfusion chain and increased awareness of the shortages in the blood supply, rather than on donation incentives. 
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